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PRELIMINARY AMENDMENT 



IN THE CLAIMS 



Delete claim 13. 
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Amend claims 1, 2, 5, and 7-12. 



1. (once amended) A method of use of a mobile telecommunications network, comprising 
utilizing signaling to indicate changes in an IP sub-network. 

2. (once amended) A method for a mobile terminal associated with a mobile 
telecommunications network to register its position and/or update its location with regard to 
UMTS and IP registration, comprising integrating UMTS and IP procedures. 

3. (no change) A method as claimed in Claim 2, comprising a method for a mobile terminal 
to register its position with regard to UMTS and IP registration, the method comprising using 
UMTS 'register request' and/or 'register complete' messages for detecting IP information. 

4. (no change) A method as claimed in Claim 3, wherein fields of information relevant to 
the IP domain are sent with the 'register req' message. 

5. (once amended) A method as claimed in Claim 4, wherein the fields are: (1) type of home 
address, (2) type of care of address (COA), and, optionally, any of the following: (3) home IP 
address, (4) home agents (HA) address and (5) last used COA. 

6. (no change) A method as claimed in Claim 5, wherein additional fields of information are 
sent with the 'register complete' message. 

7. (once amended) A method as claimed in Claim 6, wherein the fields comprise (1) home 
address, (2) COA type and (3) COA. 

8. (once amended) A method as claimed in Claim 2 , comprising a method for a mobile 
terminal to update its location, wherein the method comprises using UMTS 'location update' 
and/or 'location update complete' messages to detect IP information. 

9. (once amended) A method as claimed in Claim 8, wherein additional fields of 
information relevant to the IP domain are sent with the 'location update' message. 



10. (once amended) A method as claimed in Claim 9, wherein the additional fields comprise 
(1) home address, (2) COA type and (3) COA. 

11. (once amended) A method as claimed in Claim 8, wherein additional fields are sent with 
the 'location update complete' message. 

12. (once amended) A method as claimed in Claim 1 1, wherein the additional fields comprise 
(1) type and (2) COA. 
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MARKED-UP VERSION OF THE CLAIMS 



1 . (once amended) A method of use of a [UMTS] mobile telecommunications network, 
comprising [utilising UMTS signalling] utilizing signaling to indicate changes in an IP sub- 
network. 

2. (once amended) A method for a mobile terminal associated with a [UMTS] mobile 
telecommunications network to register its position and/or update its location with regard to 
UMTS and IP registration, comprising integrating UMTS and IP procedures. 

3. (no change) A method as claimed in Claim 2, comprising a method for a mobile terminal 
to register its position with regard to UMTS and IP registration, the method comprising using 
UMTS 'register request' and/or 'register complete' messages for detecting IP information. 

4. (no change) A method as claimed in Claim 3, wherein fields of information relevant to 
the IP domain are sent with the 'register req' message. 

5. (once amended) A method as claimed in Claim 4, wherein the fields [(in case the mobile 
terminal is IP capable)] are: (1) type of home address, (2) type of care of address (COA), and, 
optionally, any of the following: (3) home IP address, (4) home agents (HA) address and (5) last 
used COA. 

6. (no change) A method as claimed in Claim 5, wherein additional fields of information are 
sent with the 'register complete' message. 

7. (once amended) A method as claimed in Claim 6, wherein the fields comprise [(in case 
the mobile terminal is IP capable)] (1) home address, (2) COA type and (3) COA. 

8. (once amended) A method as claimed in [any preceding claim] Claim 2 , comprising a 
method for a mobile terminal to update its location, wherein the method comprises using UMTS 
'location update' and/or 'location update complete' messages to detect IP information. 

9. (once amended) A method as claimed in Claim 8, wherein additional fields of 
information relevant to the IP domain are sent with the 'location update' message^,] 
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10. (once amended) A method as claimed in Claim 9, wherein the additional fields comprise 
[(in case the mobile terminal is IP capable)] (1) home address, (2) COA type and (3) COA. 

11. (once amended) A method as claimed in [any of Claims] Claim 8 [to 10], wherein 
additional fields are sent with the location update complete' message. 

12. (once amended) A method as claimed in Claim 1 1, wherein the additional fields comprise 
[(in case the mobile terminal is IP capable)] (1) type and (2) COA. 
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USER REGISTRATION AND LOCATION MANAGEMENT 
FOR MOBILE TELECOMMUNICATIONS SYSTEMS 

Background of the Invention 

This invention relates to user registration and location management for 
mobile telecommunications systems. In particular, it relates to Universal Mobile 
Telecommunications Service (UMTS) systems, when used to provide connectivity 
between an IP (Internet Protocol) capable end-device and an IP-based network- 
When a UMTS user switches on his mobile terminal (MT), the user needs 
to be registered with the UMTS network. Similarly, when the user moves around 
the area covered by the network, location management procedures need to take 
place in order to allow the user to be provided with services. 

The initial registration process normally involves requesting for 
registration on the network, authentication of the user by the network, registration 
of the user and informing the home location register (HLR) of the users current 
whereabouts. This takes place at the UMTS level. 

At the IP (Internet Protocol) level, there are three scenarios to consider 
when die user switches on an IP capable terminal. These are: 



(1) the user has a static home IP address, 
25 (2) the user requires a dynamic home IP address from the UMTS 

operator, and 

(3) the user requires a dynamic home IP address from a body outside 
the UMTS domain. 



In any case, a mobile IP registration with the home agent (HA) and 
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perhaps the foreign agent (FA) needs to take place before the user can 
successfully engage in a data transaction using the Internet Protocol. 

The current solution for the registration of data (IP) users in UMTS with 
5 mobile IP relies on the use of two, subsequent, registrations, the first at the UMTS 
level and the second at the IP level. This is shown in Figure 1. 

The user of a mobile terminal switches on his mobile terminal MT1 and 
requires registration with the UMTS network. He sends a message 2 requesting 

10 registration which passes through a radio network controller (RNC) 3 (which may 
also be the foreign agent (FA) for the IP protocol) to a switching centre with a 
visiting location register (VLR) 4. This in turn requests user information from 
any previous visiting location register 5 which the user may have last received 
service from, or from the user's home location register (HLR) 6. This sends back 

15 information concerning the user to the new VLR 4 and then an authentication 
request 7 and reply 8 are sent to and received from the mobile terminal 1 . After 
this authentication, registration of the mobile terminal is complete and a register 
complete message 9 is sent to the terminal. Also, a message 10 is sent to the HLR 
informing the HLR of the new location of the terminal. 

20 

If IP registration is also required, then a further IP registration step also 
has to take place with conventional systems. 

Once UMTS registration is complete, the mobile terminal 1 sets up a 
25 UMTS data channel 1 L The mobile terminal 1 sends an FA router solicitation 
message 12 to the new RNC/FA 3 and this in turn sends an FA advertisement 13 
back to the mobile terminal over the data channel. The mobile terminal then 
sends a registration request which passes through the RNC/FA 3 and onwards to 
the home agent 14. This then sends back a registration reply 15 to the mobile 
30 terminal and IP registration is complete. The foreign agent FA in IP is analogous 
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to the VLR (visiting location register) in the UMTS domain. 

Accordingly, two independent registration processes are necessary, first 
the UMTS registration and then the IP registration. 

5 

When a UMTS user moves around the area covered by die network, 
location management procedures need to take place in order to allow the user to 
be provided with services. Location management under a single radio network 
controller (RNC) does not affect the IP level. However, inter-RNC location 
10 updates have to involve IP level mobility as well as UMTS mobility. This is 
because it is assumed that mobile IP foreign agents (FA's) and RNC's are co- 
located 

Conventionally, an analogous process to the conventional method of 
15 registration has been done. Firstly UMTS location update is done and then, 

independently, a subsequent IP location update is done. This is shown in Figure 
2. 

The location update procedures are similar in principle to the registration 
20 updates of Figure 1, except that the location update 16 is required for both IP and 
UMTS, rather than register updates. Apart Scorn this, the procedures involve 
similar steps, mutatis mutandis. 

In both the user registration and location management scenarios, the 
25 complete separation of the two procedures for UMTS and IP bring inefficiencies 
in the usage of the air-interface, and delays to the overall registration or location 
update procedure. 

The present invention arose in an attempt to reduce these inefficiencies 
30 and to reduce the time taken for the overall registration procedure or for the 



overall location update procedure. 

It is known from the paper by Clapton A J et al entitled "UMTS - the 
mobile part of broadband communications for the next century", BT Technical Journal, 
GB, BT Laboratories, vol. 16, no. 2, 1 April 1998, pages 120-131, XP000750524 ISSN 
5 = 1358 - 3948 to provide a method for a mobile terminal in a UMTS and IP 
telecommunications network to register and/or update its location. 
Brief Summary of the Inven tion 

The present invention is characterised over the disclosure of the Clapton 
paper by using UMTS messages to transmit IP information for IP registration and/or IP 
10 location update. 

Mobile-IP specifications allow for link-layer mechanisms to be used to 
discover a foreign agent (FA) or to detect a change in the sub-network. In a preferred 
embodiment of the invention, accordingly, the UMTS level mobility-management (link- 
layer) is used for FA discovery. 
1 5 More specifically, the method may comprise using UMTS 'register 

request 5 and 'register complete' messages for detecting FA information. 

Preferably, additional fields of information are sent with the 'register 
request' message and with the 'register complete' message. 

The fields which may be sent with the 'register request' message are: (1) 
20 type of home address, (2) type of COA (care of address), (3) home IP address, (4) home 
agents address, and (5) last used COA. 

The additional field for the 'register complete' messages may be (1) 
home address, (2) COA type and (3) COA. 

25 
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Jn further embodiments relating to location management, the UMTS 
'location update' and 'location update complete' messages may be used 

Preferably, extra fields of information are provided in one or both of these 
5 messages. The fields which may be attached to the 'location update' message are: 
(1) home address, (2) COA type and (3) COA. 

The extra fields which may be attached to the 'location update complete' 
message may comprise any of (1) type and (2) COA. 

10 

Description of the Drawings 

Embodiments of the invention will now be described, by way of example 
only, with reference to the accompanying drawings in which: 
15 Figure 1 shows UMTS and IP registration procedures according to the 

prior art; 

Figure 2 shows UMTS and IP location update procedures according to the 
prior art; 

Figure 3 shows an integrated registration procedure according to die 
20 present invention; and 

Figure 4 shows an integrated location update procedure according to the 
present invention. 

Detailed Description of Preferred Embodiments of the Invention 

25 

Referring to Figure 3, in embodiments of the invention, the UMTS level 
mobility-management (link-layer) may be used for FA discovery. Accordingly, 
the UMTS 4 register req' and 'register complete' messages are used for 
discovering the FA care-of-address (COA) or obtaining a co-located COA for a 
30 mobile terminal. Thus, in the Figure, when a mobile terminal 1 requires to 
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register with a network, it sends out a modified register request message 30 with 
file addition of various IP related fields. 



These fields are: 


(i) 


type of home address 


(2) 


typeofCOA 


(3) 


home IP address (optional) 


(4) 


home agents address (optional) 


(5) 


last used COA (optional) 



10 

Note that if the mobile terminal 1 is not IP capable, then the additional 
fields are not used. 



More particularly, the fields are the following: 
15 (1) Type: this field identifies to the network if the mobile terminal 1 

has a static address or requires a dynamic address from the UMTS 
operator, or requires a dynamic address from an entity outside the 
UMTS domain. 

(2) TypeofCOA: this identifies if the mobile terminal is to use a 
20 co-located COA or a FA, the address in the COA field depends 

upon this setting. 

(3) Home address: if the mobile is configured with a static home 
address, this field identifies that address. If the mobile does not 
have a statically configured home address, this field is omitted 

25 (4) Home agent: if the mobile has been configured statically with its 

home agent address, this field identifies it. Otherwise, this field is 
omitted. 

(5) Last used COA: this field contains the mobile's last used COA, if 
any. Otherwise this field is omitted. 



30 
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The 'register req\ with attached IP fields is functionally similar to the FA 
router solicitation 12 of Figure 1. 

The 'register complete' message is, from the IP perspective, the FA 
5 advertisement. The additional IP fields in the 'register complete' message are: 

(1) home address: home address of the user 

(2) type: the type of CO A used at present, co-located or foreign agent 
(FA) 

(3) COA: the COA. 

10 

If the user does not have a static address and the UMTS network could not 
obtain a home address for the user, then the user will be required to use IP level 
mechanisms to obtain one. The UMTS network will, however, issue the user with 
the address of the FA or the co-located COA. 

15 

Subsequent to the register complete message 32j_the mobile then uses a 
UMTS data channel to send a mobile-IP registration message 33 to the FA (or 
direct to the HA in case of a co-located COA). This procedure takes place at the 
IP level, where a data channel 34 is set up over the UMTS radio interface for 
20 carrying IP control messages. The HA (or FA) then transmits a registration reply 
message 35* 

Figure 4 shows an embodiment of the invention representing an integrated 
procedure for location management with mobile IP and UMTS. The procedure 
25 differs from that of the prior art in that the mobile terminal 40, in its 'location 

update request 9 transmission 41 also includes one or more extra fields. The fields 
are: 

(1) home address: home address of the user 

(2) type: the type of COA used at present, co-located or foreign agent 
30 (FA) 
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(3) COA: the COA. 

An authentication routine then follows and, once the UMTS level location 
update is successfully completed, the RNC/FA checks whether a new COA needs 
5 to be issued. They can do this because of the information that was presented by 
the mobile terminal 40 in the 'location update request* message 41. If a new COA 
needs to be issued, it is attached to a "location update complete" message 42. The 
extra fields of information required within this message are (1) type and (2) COA. 
This message is used by the mobile terminal 40 at the IP level, as detection for 

10 mobile IP. A data channel is set up and the mobile terminal decides what it needs 
and whether it needs to do anything in relation to registering with a new FA and 
HA and this takes place at a registration request step 44. The mobile terminal 
registers either with a new RNC/FA 46 and with the home agent (HA) 47. If 
route optimisation is enabled, then the new FA will re-register the user at the old 

15 FA. 

Embodiments of the invention accordingly allow a reduction in signalling 
messages that have to be transmitted across the air interface, during registration or 
during an inter-KNC location update, and minimise the delay required to complete 
20 such location updates. In effect, therefore, valuable network resources are saved 
and overhead is reduced. 

Embodiments of the invention in general utilise UMTS signalling for 
detecting changes in the IP sub-network and integration of IP level signalling and 
25 UMTS level signalling. The invention may have wider use than the two specific 
scenarios described (user registration and location management) and may be 
applied to other scenarios where IP signalling is required. 

Mobile IP information is sent during UMTS signalling for the reasons 
30 described above. 



Claims 

1. A method for a mobile terminal in a UMTS and IP 
telecommunications network to register and/or update its location characterised by using 
UMTS messages to transmit IP information for IP registration and/or IP location update. 
5 2. A method according to Claim 1, in which the UMTS messages used to 

transmit IP information for IP registration are UMTS 'register request' and/or 'register 
complete' messages. 

3* A method as claimed in Claim 2, wherein fields of information 
relevant to the IP domain are sent with the 'register request' message. 
10 4. A method as claimed in Claim 3, wherein the fields in case the mobile 

terminal is IP capable are: (1) type of home address, (2) type of care of address COA, 
and, optionally, any of the following: (3) home IP address, (4) home agents HA address 
and (5) last used COA. 

5. A method as claimed in Claim 4, wherein additional fields of 
1 5 information are sent with the 'register complete' message. 

6. A method as claimed in Claim 5, wherein the additional fields 
comprise in case the mobile terminal is IP capable (1) home address, (2) COA type and 
(3) COA. 

7. A method as claimed in Claim 1 , comprising a method for the mobile 
terminal to update its location, wherein the method comprises using UMTS 'location 
update 5 and/or 'location update complete' messages to transmit IP information for IP 
location update. 

8. A method as claimed in Claim 7, wherein fields of information 
relevant to the IP domain are sent with the 'location update' message. 

9. A method as claimed in Claim 8 r wherein the fields comprise in case 
the mobile terminal is IP capable (1) home address, (2) COA type and (3) COA. 

10. A method as claimed in any of Claims 7 to 9, wherein additional 
fields are sent with the location update complete' message. 



AMENDED SHEET 



04-12-2001 • ' EP000570* 

-lO- 
ll. A method as claimed in Claim 10, wherein the additional fields 
comprise in case the mobile terminal is IP capable (1) type and (2) CO A. 
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(57) Abstract: A method of use of a UMTS telecommunications network, comprising utilising UMTS signalling to indicate changes 
Q in an IP sub-network. To register a Mobile Terminal (MT) or to update its location within the network, signalling relevant to the 

IP domain is transmitted with UMTS signalling in an integrated approach. This reduces the number of signalling messages that are 
^ required and minimises delays. 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed 
and for which a patent is sought on the invention entitled User Registration And Location 
Management For Mobile Telecommunications Systems the specification of which 

[)(] is attached hereto 
OR 

[ ] was filed on and granted Application Serial Number . 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred to 
in this oath or declaration. 

I acknowledge the duty to disclose all information known to me which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 119 of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of 
the application on which priority is claimed: 

European Application No. 99308340.1 Filed: October 22, 1999 

I hereby claim the benefit under Title 35, United States Code, 120 of any foreign 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, 112, I acknowledge the duty to disclose all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, 1.56 which became available between the filing date of the prior application and 
the national or PCT international filing date of this application: 

International 

Application No. Filing Date Status 

PCT/EP00/05705 20 th June 2000 Pending 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
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I hereby appoint the following attorney(s) with full power of substitution and revocation, 
to prosecute said application, to make alterations and amendments therein, to receive the 
patent, and to transact all business in the Patent and Trademark Office connected therewith: 



Thomas J. Bean 
Lester H. Birnbaum 
Richard J. Botos 
Jeffery J. Brosemer 
Kenneth M. Brown 
Donald P. Dinella 
Martin I. Finston 
William S. Francos 
Barry H. Freedman 
Julio A. Garceran 
Jimmy Goo 
Anthony Grillo 
Stephen M. Gurey 
John M. Harman 
Matthew J. Hodulik 
Michael B. Johannes 
Mark A. Kurisko 
Irena Lager 
John B. Maclntyre 
Christopher N. Malvone 
John F. McCabe 
Scott W. McLellan 
Martin G. Meder 
John C. Moran 
Michael A. Morra 
Gregory J. Murgia 
Claude R. Narcisse 
Joseph J. Opalach 
Neil R. Ormos 
Eugen E. Pacher 
Jack R. Penrod 
Gregory C. Ranieri 
Scott J. Rittman 
Ferdinand M. Romano 
Eugene J. Rosenthal 
Bruce S. Schneider 
Ronald D. Slusky 
David L. Smith 
Ozer M.N. Teitelbaum 
John P. Veschi 
David Volejnicek 
Charles L. Warren 
Jeffrey M. Weinick 
Eli Weiss 
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Please address all correspondence to the Docket Administrator (Rm. 3C-512), Lucent 
Technologies Inc., 600 Mountain Avenue, P. O. Box 636, Murray Hill, New Jersey 07974-0636. 
Telephone calls should be made to David Williams by dialing 01 1-44-208-504-2824. 
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